Based on the 2016 annual data, the article studies the competitiveness of 87 listed companies, who initially went public on China's GEM in 2015. Taking 12 financial indicators (current ratio, quick ratio, equity ratio, receivables turnover, current asset turnover, total asset turnover, operating margin, net profit margin, return on total assets, total asset growth rate, net profit growth rate, net asset growth rate) as research variables, using factor analysis, the article analyzes the solvency, operation performance, profitability, growth capability and overall competitiveness of these 87 listed companies.
Introduction
Since the reform and opening, Chinese economy has obtained considerable progress. Meanwhile, China's capital market has also gradually improved. On November 12, 2013, "The CPC Central Committee's decision regarding several major issues of comprehensive reform" clearly pointed out that "establishing multi-level capital market system and promoting the reform of registration-based stock issuance". Since then, IPOs have significantly accelerated. From December 19, 1990 the first issuance of private stock, to the end of 2013, the total number of stocks in China A-share market has reached 2463, and by the end of 2016, this number reached 3178. Among them, the GEM market's performance has been compelling during the short few years since the official launching in October 2009. nies. Some of them take policy makers, managers and managers as the research perspective [1] [2] . [3] [4] [5] study the company from management, business model and market strategy. The competitiveness of listed companies in an industry is analyzed in some papers [6] [7] and the empirical analysis of regional listed companies' competitiveness is conducted in some papers [8] [9] . There are few quantitative researches on the competitiveness of GEM listed companies.
The competitiveness of 355 listed companies in China's GEM was studied by Liu Hongjie, Wang Shuwei (2015) [10] . Through grey correlation analysis on MATLAB, they concluded that companies in cultural industry have the strongest competitiveness, and those in manufacturing have the weakest one.
As an important part of the multi-level capital market, the GEM has been favored by domestic venture capitals since launching, mainly for the high growth capability. In addition, private capital also loves to invest in high-tech enterprises, because these growth-oriented enterprises are the promoting drivers of China's industrial structure upgrades.
GEM has opened up broad financing platforms for the growing innovative enterprises, high-tech enterprises and outstanding SMEs, as well as effectively guided the capital from venture capital and industrial capital to flow to high-tech industries and new economic industries.
The forward-looking, highly risky, and unique structure often leads to radical fluctuations. Meanwhile, as the Chinese stock market is not mature enough, some risk-loving investors did not truly explore the company's long-term investment value and potential. Therefore, nowadays, in the rapid developing capital market in China, the topic of how to possess a rather objective and accurate judgement on the market competitiveness of Chinese listed companies through various financial indicators is worth discussing.
Based on the 2016 annual data, this article studies the competitiveness of 87 listed companies, who initially went public on China's GEM in 2015. Taking 12 financial indicators (current ratio, quick ratio, equity ratio, receivables turnover, current asset turnover, total asset turnover, operating margin, net profit margin, return on total assets, total asset growth rate, net profit growth rate, net asset growth rate) as research variables, using factor analysis, the article analyzes the solvency, operation performance, profitability, growth capability and overall competitiveness of these 87 listed companies.
Introduction of Mathematical Models and Analysis
Process of Factor Analysis
Data Collection of Listed Companies
The 87 on China's GEM listed companies fall into 24 industry categories, of turnover. The third category reflects the profitability: operating margin, net profit margin and return on total assets. The fourth category reflects growth capability: total asset growth rate, net profit growth rate and net asset growth rate.
These 12 indicators are recorded as 1 2 12 , , , X X X  . According to the 2016 annual data gathered from Shenzhen Stock Exchange website, the 12 financial indicators data can be obtained through calculation.
Mathematical Models and Analysis Process
Factor analysis is a multivariate statistical method that transforms multiple 
Expressed as a matrix form X BF E = + , where B is the factor load matrix, 1 2 , , , p F F F  which is not related to each other, E is a special factor, contains random errors. The purpose of factor analysis is to get the common factor load factor and residual E, if the residual E effect is negligible, then X BF = . That is a special form of factor analysis when 1 2 , , , p F F F  are not related to each other, the mathematical model can be expressed as: 2) Select the analysis matrix. This paper specifies the basis for analyzing the correlation coefficient matrix of the variables as the extraction factor.
3) Conduct factor extraction. In this paper, we will select the principal component analysis to obtain the initial factor analysis results, which specify the extraction of eigenvalues greater than 1 factor. 4) Conduct factor rotation, so that the meanings of factors are clear, and the factors are named. In this paper, we choose the maximum rotation of variance, which is an orthogonal rotation method that minimizes the number of variables with the highest load on each factor, and simplifies the interpretation of the factor.
5) Calculate factor scores for further analysis.
Empirical Analysis of the Competitiveness of GEM Listed Companies IPO in 2015 in Chin
In this paper, software "Statistical Product and Service Solutions (SPSS)" is used to analyze the selected 12 financial indicators data.
Applicability Test of Data
The correlation coefficient matrix of the original data is verified by KMO and Bartlett sphericity, and the KMO test value is obtained 0.708 0.6 > . The spherical test is significant, ( )
. 0.000 0.05 P sig = <
. The data selected in this paper is suitable for factor analysis.
Factor Extraction and Naming
The principal component analysis method is used to obtain the eigenvalue and the cumulative variance contribution rate of the correlation coefficient matrix.
The maximum variance method of the chair load matrix is selected to obtain the Table 1 and Table 2 .
There are totally 4 factors with eigenvalues of more than 1, their cumulative contribution rate was 89% > 85%. This result meets the requirement of cumulative contribution rate. Therefore, these four factors are selected:
The principal component F1 is mainly used to explain current ratio, quick ratio, equity ratio, which mainly reflect the solvency of listed companies. Thus, F1
can be called as solvency capacity factor; F2 is mainly used to explain operating margin, net profit margin, return on total assets, which focus on the level of profitability of listed companies. Thus, F2 can be called profitability factor; F3 is mainly used to explain receivables turnover, current asset turnover, total asset turnover, which reflect the level of operation of listed companies. Thus, F3 can be Z. X. Liang Open Journal of Modelling and Simulation called operating performance capacity factor; F4 is mainly used to explain the total asset growth rate, net profit growth rate, net asset growth rate, which focus on the ability to reflect the development of listed companies. Thus, F4 can be called the development capability factor.
Factor Scoring and Ranking
The four factor scores of 87 listed companies were calculated by least squares regression method: 
of Modelling and Simulation
The variance contribution rate of each common factor was calculated as weighted average of weight, and the comprehensive factor score:
( ) lists the top 10 and the last 10 ranking companies based the comprehensive factor scores.
In Table 3 
Conclusions and Analysis
The geographical distribution is not even and includes 18 provinces, of which 16 The No. 1 ranking company "Wens" is the only one who operates in animal husbandry. According to Table 3 , the company has an outstanding operating ability and ranks among the best candidates for profitability. Its net assets value per share is 7.002 yuan and P/E ratio is 13. The market value of "Wens" is undervalued in China's A share market.
The 8 th ranking company "ChineseAll" is the only publisher among the 87 listed companies and is also a digital media company in China A-share market.
With the growth of China's Per Capita GDP, consumer demand is upgraded and shifted towards demands for culture, entertainment and education from the basic necessities of life. The size of China's digital publishing industry continues to grow, the rate of digital reading gradually increases and, digital publishing continues to apply in the education industry. "ChineseAll" was established in
Tsinghua University in 2000, as one of the pioneers of digital publishing in China. Since its establishment, the company's focus has always been driving business operations with technology development and the tracing, studying and exploration of digital publishing related techniques. Its related technology covers the production, processing, operations, publishing and utilization of digital contents. Meanwhile, "ChineseAll" also involves in the related technology of standard date formats, industry standards and digital right protections. The company's technology advantages are outstanding. "ChineseAll" used its vast technological superiority to drive business operations. Now, the company develops around "literature +", "education +", which is the role model of the cultural industry with new service standards. According to Table 3 , the firm ranks second in growth capability but 84 th in profitability. Its profitability needs to be improved.
Only one of the top 10 companies engages in special equipment manufactur- World" magazine.
The profitability and growth capacity of "OMH" came last among the 87 companies, due to the fact that its main revenue driver is the intelligent logistics delivery system. Affected by the decrease of fixed asset investment in the auto industry, revenue of "OMH" was significantly reduced.
"Precise" engaged in research, production and sales of liquid food packaging machinery and aseptic packaging materials. Affected by the depression in the liquid food industry during 2016, the demand for raw material of liquid food packages and liquid food packaging machines sharply decreased, which led to a substantial decline in the company's operating profit.
In short, each stock has countless seemingly purchase basis. By careful study and observation, the elements of a company's success will be found. And investors can get great profits from the companies with good products and good business models.
